The LAMPF H+ injector is pulsed 120 times a second with pulse lengths from 500 to 750 lisec long. Large
Introduction
To successfully accelerate a beam through a linac the beam must be matched to the admittance of the linac. A mismatch can result in large oscillations of the beam envelope which can lead to excessive emittance growth, causing loss of beam. For high-average-current machines, such as LAMPF, the loss of even a small fraction of the beam (<1<%) will lead to unacceptable levels of activation along the accelerator. For a pul-sed machine, time-dependent changes in the transverse phase space may occur during turn-on. If so, the questions must be posed; at what time during the pulse should the beam be matched and how serious are the mismatches at other times?
With the very high average currents proposed for some future accelerators, these turn-on transients could become troublesome, even for "DC" machines. This paper describes the present state of our understanding of these turn-on transients in the LAMPF H+ beam. Though the transverse-phase-space time dependence is far from being completely understood, numerous experiments performed using the H+ transport show complex relationships between the transverse phase space of the beam and such variables as source rise time, transport vacuum and the effects of jaws, apertures, and their bias. LAMPF's H+ transport is well suited for studying these effects, with extensive diagnostic equipment, including three emittance-measurement stations and proven computer codes available to model the transport system. Along with the high-duty emittance gear, two other devices have proven invaluable in untangling the causes of the observed transverse-phase-space time dependence. One of the devices is a deflector located just after the exit of the 750-kV column and before the first bending magnet in the transport. By deflecting the first 200 psec of beam out of the transport, source-dependent transients can be separated from transients due to space-charge-neutralization phenomena.
The second device consists of an insulated section of the beam pipe which can be biased from -1000 V to +1000 V. The current measured on this pipe can be used to help understand electron generation along the transport line.
The transverse phase space measured by the emittance gear is parameterized using the notation of Courant and Snyder'. A typical example of the time dependence of one of the transverse-phase-space parameters, S, is shown in Fig. 2 port. In Fig. 1 and 2 
Concl usion
Facilities designing new high-intensity low-energy transports should pay close attention to possible effects of space-charge neutralization and resulting time dependences of transverse phase space. Close attention should be paid to vacuum regulation, jaw and aperture positioning, and bias, and tune sensitivity to space charge variations. Enough diagnostics should be included to define the beam throughout the transport, and the diagnostic equipment should be capable of sampling the beam for its full duration. Consideration should also be given to external methods of controlling the neutralization of the beam. Source transients may be eliminated by deflecting the beginning portion of the beam pulse. Unwanted beam and ion species from the source should be dumped before any acceleration, or dumped in regions where the primary beam is not affected by further neutralization. For high-intensity H-beam-transport systems, such as the one being designed at LAMPF to fill the proton storage ring under construction, space-charge-neutralization phenomena will not be the same as those for intense H+ beam transports. In understanding the relationships between neutralization and transverse time dependence for high-intensity H+ beams, one might hope to avoid these problems for high-intensity H-beams as well. Failure to recognize time-dependent transients of intense beams may result in severe turn-on problems.
